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The scientific investigaton carried out under the AFOSR Grant

in question has evolved, during its five year duration, into

two phases: Phase one (roughly, from June 1, 1976 through 1977)

and phase two (roughly from 1977 throughout the end, December 31,

1981).

Phase one. This initial phase refers to my research work carried

out jointly with Dr. Andrzej Manit 4 s (Centre de Recherches Mathe-

matiques, Universite de Montreal). It focused primarily on

function space control1abil ty properties (of interest in track-

ing problems) and in stabilizability prop'erties (with arbitrarily

preassigned exponential decay) for linear retarded control svstemns

having delays in their dynamics. These efforts have given rise to

publications [1],[21,[31.. Announcements of our research results

were made, as they were obtained, at various conferences, includ-

ing: (i) 1976 John Hookins conference on Information and Systems;

Iii) 1976 Workshops at Catalina Island (Los Anceles), oraanized

by the University of California, Los Angeles, Deparument of

Svszems Science; (iii) First international Symposium on Dr., -

cal Systems, 1976 University of Florida, Gainesville; etc. Vr;

results have inspired other researchers who have extended then

to neutral systems.

[LL. Phase two. In the 1978-79 Proposal, of this Grant, ample qround

-and evidence was provided that delay differential equations of
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-The first phase of work supported under the grant focused primarily on func-
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in stabilizability properties, with arbitrarily preassigned exponential decay,
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retarded and neutral types on the one hand and distributed para-

meter systems of parabolic and hyperbolic types on the other

hand are (somewhat surprisingly) closely related. It was pointed

out that it is particularly within the context of semigroup

theory that this link is brought up to light. Thus, it was assert-

ed, the semigroup theory appeared to be capable of providing an

altogether unexpected unifying approach to all these classes of

apparently diverse dynamical s.stems. It was the--efore natural

to enlarge the original investication as to include boundary

control systems. The scientif-ic publications that have since re-

sulted under this grant attest to the correctiesM.of the pro-

posed direction of investigaticn: see publications [4] through

[141. Phase two of this grant -.as carried out either independ-

ently by myself, or else joint-ly- with a Post-Doctoral Fellow

(Dr. I. Lasiecka).Abrief sketch of the contents of these works

follows. Papers [4] and [9] d--eloD an effective input-solution

formula to study boundary inpu- hyerbolic equations, along with

a study of regularity properti s of their solutions. Papers [6],

[8],[10],[11],[12],[13] study various types of boundary feedback

stabizations problems for both oarabolic and hyperbolic distributed

systems, where the boundary fe&1back is of an easily implI mentable

form. Papers [71 and [14] focus on well-posedness questions of

such boundary feedback systems. There is a consistent approach

throughout these boundary control papers, which is based on in-

out - solution formulas. These are a sort of "variation of oara-

meter" formulas and are rooter ;rn cosine operator theory in the

hyperbolic case [4,93, and in sT=zizroup theory in the parabolic

case.
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